Sex differences in dopamine- and vesicular monoamine-transporter functions.
Men and women differ with regard to their use of, and responses to, methamphetamine (MA). Analogous sex differences with regard to MA are observed in animal models. In this report, data from a series of experiments that focus upon dopamine transporter (DAT) and vesicular monoamine transporter2 (VMAT2) function are reviewed by way of providing some understanding for these sex differences to MA. The amount of dopamine (DA) recovered after infusion of DA into superfused striatal tissue was greater in females and an accentuated amount of extracellular DA was obtained from females after infusion of the DAT-blocking drug, nomifensine. These data suggest a higher level of DAT activity in females. To evaluate the implications of this sex difference in DAT function as related to MA, the amount of DA evoked by an infusion of MA into superfused striatal tissue was tested and found to be significantly greater in males. In contrast, potassium chloride-stimulated DA release was greater in females. The results of these DA-evoked experiments imply that the greater DAT activity of females, by itself, cannot explain the sex differences observed with MA, and our attention was then directed to the VMAT2. Administration of the VMAT2 blocker, reserpine, in vivo resulted in a significantly greater amount of striatal DA depletion within female mice and infusion of reserpine in vitro into striatal tissue produced significantly greater levels of extracellular DA in females. The data of these reserpine experiments suggest that females possess a more active/efficient VMAT2 function. Collectively, the data provide evidence for sex differences in both DAT and VMAT2 functioning, and we propose that the interaction of these two transporter systems contributes to the differences in response to MA between males and females.